Although it was initially suggested that hepatitis delta virus is directly cytopathic and that the liver injury in hepatitis delta virus infection is not immunologically mediated,' some recent evidence suggests that chronic liver disease associated with hepatitis delta virus is characterised by a higher production of autoantibodies2 than occurs in chronic liver disease induced by hepatitis B virus. In about half the cases we studied we found basal cell antibodies, and in 13% of these cases Crivelli et al described a new antimicrosomal antibody reacting mainly with human substrates.34 The traditional non-organ specific autoantibodies characterising the autoimmune subset of chronic liver disease are, on the contrary, rarely found in both hepatitis B virus and chronic liver disease induced by hepatitis delta virus.4 5
Antibodies shown by immunofluorescence to react with the three major components of the cytoskeleton (microfilaments, intermediate filaments, and microtubules) have recently been recognised in various diseases,68 including autoimmune and hepatitis B virus mediated chronic liver disease.9 10 The antimicrofilament (actin) pattern is usually seen in autoimmune chronic liver disease, whereas the antiintermediate filament pattern mainly occurs in hepatitis B virus mediated chronic liver disease.9 The reports on cases of hepatitis B virus showed that associated hepatitis delta virus infection had not been studied.
To verify whether the increased cytoskeleton antibody production in cases of hepatitis B virus might be Accepted for publication 5 March 1986 related to hepatitis B virus associated hepatitis delta virus infection we tested sera from patients with chronic liver disease positive and negative for hepatitis delta virus for a panel of autoantibodies, including cytoskeleton antibodies, using a new method developed in our laboratory."
Patients and methods
Sera from 55 patients with chronic liver disease induced by hepatitis delta virus aged 8 to 62 years (median 37 years) and 43 patients with chronic liver disease induced by hepatitis B virus aged 3 to 66 years (median 35 years) were studied. Table 1 shows the diagnosis of chronic liver disease based on clinical, biochemical, and histological data. In all cases intrahepatic hepatitis delta virus was tested by an indirect immunofluorescence method, and in 52 cases serum antihepatitis delta virus was determined by radioimmunoassay.3 Serum hepatitis B virus markers were measured by commercial radioimmunoassay (Abbott Laboratories, Chicago, USA). Thirty blood donors were tested as controls.
IMMUNOFLUORESCENCE STUDIES
An indirect immunofluorescence method was used on the following substrates: rat forestomach, stomach, liver, and kidney for basal cell antibodies and nonorgan specific autoantibodies; peripheral blood mononuclear cells treated with vinblastine for cytoskeleton antibodies.3 1 Sera were tested at 1/40 for basal cell antibodies and other antibodies and at 1/10 Table 2 shows the prevalence of cytoskeleton antibodies and basal cell antibodies. The overall prevalence of cytoskeleton antibodies was significantly higher in chronic liver disease induced by hepatitis delta virus than in chronic liver disease induced by hepatitis B virus (p = 0.0002). Antiintermediate filaments and antimicrotubule-antibodies accounted for the significance (p = 0-003 and 0-0004, respectively). Antimicrofilament antibodies were found in only three cases of chronic liver disease induced by hepatitis delta virus and in none of the hepatitis B virus group. As to non-organ specific autoantibodies, the overall prevalence was similar in the two groups: 37% in hepatitis delta virus and 29% in hepatitis B virus. The most common antibody was smooth muscle (22% and 19%) followed by the antinuclear antibody (9% and 16%). Basal cell antibodies were present in most of the cases of hepatitis delta virus (60%), whereas it was found in only one patient with hepatitis B virus (2%, p < 0X0001). Basal cell antibodies and cytoskeleton antibodies were present -together in 22 cases of chronic liver disease induced by hepatitis delta virus (40%) but not in any of the cases of hepatitis B virus. Thus basal cell antibodies or cytoskeleton antibodies, or both, were present in 54 cases of hepatitis delta virus (98%) and in 18 cases of chronic liver disease induced by hepatitis delta virus (42%) (p < 0.0001).
In both groups intermediate filament antibodies were mainly of the IgM class (55 of 56) and antimicrotubule antibodies were of the IgG class (27 of 28). The three antimicrofilament antibodies found in cases of hepatitis delta virus were all of the IgM class. Basal cell antibodies were prevalent in the IgG class (33 of 34), but reactivities in the IgA and IgM classes were also found in seven and five cases, respectively.
The age and sex distribution were the same in subjects with positive and negative antibodies, except for the finding of both basal cell antibodies and cytoskeleton antibodies; this was more common in women (61%) than in men (30%). The difference, however, was not significant (p = 0 06). In cases of hepatitis B virus antibodies were similarly distributed between HBeAg and anti-HBe positive subjects: 40% and 39%, respectively.
Discussion
Our findings indicate that chronic liver disease associated with hepatitis delta virus is characterised by a higher production of autoantibody than that found in hepatitis B virus mediated chronic liver disease. In fact, cytoskeleton antibodies and basal cell antibodies were detected in nearly all the cases examined (98%).
As to cytoskeleton antibodies, the most common Autoimmunity in chronic liver disease pattern proved to be IgM anti-intermediate filaments. This association has been reported in about 12 of 32 HBsAg positive cases of chronic liver disease by Pedersen etal.9 The prevalence of hepatitis delta virus infection in those cases, however, had not been analysed, and the results, therefore, are not comparable with ours.
IgM antibodies to microtubules have been reported previously in infectious mononucleosis'2 and IgG antibodies to microtubules in 50% of sera from patients with alcoholic liver disease,"0 but not in hepatitis B virus or chronic liver disease induced by hepatitis delta virus. The prevalence of the antimicrofilaments pattern in cases of hepatitis delta virus, in contrast, was low. A similar prevalence has been reported by Pedersen et al in their HBsAg positive cases. This is to be expected, as it has been well documented that the antiactin microfilaments reactivity is almost exclusive of smooth muscle antibody positive autoimmune subsets of chronic liver disease, including primary biliary cirrhosis.9 10 13 In our cases all three microfilament antibodies were IgM, whereas antiactin microfilament antibodies in autoimmune chronic liver disease are usually IgG.
In conclusion, there seem to be three subsets of chronic liver disease associated with hepatitis delta virus as far as autoantibodies are concerned: one characterised by basal cell antibodies only (20%); one by cytoskeleton antibodies (38%); and one by both types of antibody (40%), which is a common finding in women. It should be emphasised in this context that basal cell antibodies specificities seem to differ from those of cytoskeleton antibodies. Firstly, the combination of the two is present in only 40% of cases, and the immunoglobulin classes differ (intermediate filaments antibodies being IgM and basal cell antibodies predominantly IgG). Moreover, we have shown that some basal cell antibodies might be directed against structures of epithelial cells containing keratin'4 and that the intermediate filaments of mononuclear cells do not contain keratin but vimentinl,l like other mesenchymal cells.
As to the importance of these phenomena in chronic hepatitis delta virus infection, they might be secondary events emerging from the denaturation or rearrangement of cytoskeletal structures induced by viral infection. It has, in fact, been shown that viruses can cause important reorganisation of both actin microfilaments and microtubules."5 16 Lenkei et alt 7 have shown that basal cell antibodies can react with thymic stellate epithelial cells, which are thought to participate in thymic hormone production. Although probably not with a primary role in the genesis of liver injury, these antibodies might still have a role in hepatitis delta virus infection by interfering with normal cytoskeletal structures. These components, although mainly intracellular, can be expressed on-the cellular membrane.'8 19 899
